Lymphoma can present with either lymphadenopathy or extranodal involvement. There are limited clinicopathological data pertaining to the occurrence of primary extranodal lymphoma (pENL) in Thailand. This was a retrospective study conducted at Chiang-Mai University Hospital from 2012 to 2016. Patients 18 years of age and over and with a diagnosis of pENL were enrolled onto study. Data related to clinical presentations, histology, stage, treatment and response were collected. There were 104 pENL patients with a median age of 63 years included. The most common presentation was gastrointestinal symptoms (41%), followed by ear, nose, and throat symptoms (35%). Diffuse large B-cell lymphoma (DLBCL) was the most common morphological subtype (60%), followed by marginal zone lymphoma (15%). The majority of patients presented with stage II disease (55%). The five-year overall survival rate was 71%. The factors associated with mortality were hemoglobin <7 g/dL, B-symptoms and LDH above upper normal limits. This study illustrated that lymphoma can present at various extranodal sites. Gastrointestinal symptoms were the most common presentations and DLBCL was the most common subtype of pENL.
Introduction
Lymphoma is the most common hematologic malignancy and ranks as the seventh most common form of cancer. 1 The majority of cases are non-Hodgkin's lymphoma (NHL) in particular B-cell lymphoma. 2 In the World Cancer Report 2014 the estimated incidence of NHL was 6.0 and 4.1 per 100,000 in males and females, respectively. 3 Although a common presentation of lymphoma is lymphadenopathy, 4 some patients present with symptoms of extranodal involvement including the gastrointestinal (GI), neurological, and dermatological systems which may lead to a delay in diagnosis and treatment. 5 A review of relevant literature resulted in the collection of data from various countries about epidemiology, clinical manifestations, pathological results, and treatment outcomes related to extranodal lymphoma. The population-based NHL registry from the Netherlands showed 34% (389/1168) of NHL patients were classified as primary extranodal NHL (pENL) defined by presentation in other tissues and organs than the lymph nodes, including Waldeyer's ring, spleen or bone marrow, without or with only minor lymph node involvement. The prevalence decreased to 20% if patients with disseminated disease presenting in an extranodal site were excluded. 6 A study of 6382 lymphoma patients from Southwest China reported that at diagnosis 53.5% of all NHL cases presented in extranodal sites since Waldeyer's ring was also included in extranodal sites in this study. 7 A Dutch study showed that the GI tract was the most common site of pENL (45.7%) 6 whereas it was the second most common site in the Chinese study after Waldeyer's ring (22.3% and 23.7% and respectively). 7 Diffuse large B-cell lymphoma (DLBCL) was the most common histological subtype of pENL in both studies, accounting for 50% and 42.2%, respectively. 6, 7 However, the second most common subtypes differed in the two studies, with chronic lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL) being second in the Dutch study and extranodal NK/T cell lymphoma, nasal type (ENKTL) in the Chinese study. 6, 7 In addition, other studies from Kuwait 8 and India 9 showed follicular lymphoma (FL) and marginal zone lymphoma of mucosal associated lymphoid tissue (MALT) respectively accounted for the second highest prevalence after DLBCL.
Investigation into treatment outcomes of pENL, showed no difference in complete response (CR) rates, and overall survival (OS) of pENL and primary nodal NHL in the Netherlands study. 6 In contrast, the OS of a high-grade lymphoma subgroup of pENL was significantly lower than the nodal high-grade NHL in the study carried out in Kuwait. 8 Since the epidemiology, clinical presentations, pathology, and outcomes of pENL differed across studies the primary objective of this study was to gather data regarding clinicopathological features and treatment responses of pENL in Chiang Mai University Hospital in Thailand. The secondary objective was to determine the OS and factors that influence the OS in patients with pENL.
Materials and Methods

Study overview
This was a retrospective study conducted in Chiang Mai University Hospital from January 1, 2012 to December 31, 2016. Patients aged >18 years who were diagnosed with lymphoma according to the 2008 World Health Organization (WHO) classification 10 by hematopathologists and had a pENL defined by presentation in extranodal organs (organs other than the lymph nodes, Waldeyer's ring, and spleen) 11 with lymphoblastic leukemia/lymphoma were excluded. Staging of lymphoma was done by clinical evaluation, computed tomography (CT) scans and bone marrow biopsy as in the standard recommendations and classified according to the modified Ann Arbor staging. 11 Treatment of lymphomas were based on Thai national guidelines. 12 Rituximab was given only in patients who indicated B-cell NHL who could access reimbursement by the government or self-pay during this period. The demographic data (age, sex), clinical signs and symptoms at presentation (GI tract, earnose-throat [ENT], hematological, nervous system, skin, urology, gynecology), stage of cancer, International Prognostic Index (IPI), 13 
Statistical analysis
Data concerning clinical presentations, laboratory, histology, stage, IPI, treatment, and causes of death were presented as descriptive analysis. Dichotomous variables were presented as percentage or ratio. Continuous variables were presented as mean ± standard deviation (SD) or median (range). Overall survival was defined as the time from diagnosis to death from any cause or the last follow-up was analyzed using the Kaplan-Meier Method. Factors affecting OS were analyzed by univariate and multivariable methods using Cox proportional hazard model. SPSS version 23.0 was used for data analysis.
Results
Clinical manifestations
There were 104 patients with pENL enrolled onto this study with 57 of the patients being male (54.8%) as shown in Table 1 . The median age of the patients was 63 years (range 32-93). The majority of patients (41.3%) had GI tract involvement followed by ENT (34.6%), skin (6.7%), and CNS (3.8%). B-symptoms presented in 46.2% of patients. Mean hemoglobin was 12±1.9 g/dL and mean LDH was 167±88 U/L (normal range 135-225) with 17 patients (16.3%) having an LDH above the normal upper limit. Thirteen patients (12.3%) had bulky disease (tumor more than 10 cm). 11 The majority of patients presented with early stages of the disease (stage I 20.2% and stage II 54.8%) and low to low-intermediate IPI (20.2%, 58.7%, and 20.2% had score 0, 1, and 2, respectively).
Regarding clinical presentations in patients with GI tract involvement, abdominal pain was the most common symptom (33 patients, 76%) followed by GI hemorrhage and abdominal mass. The stomach was the most common site of involvement (55%). In the case of ENT presentation, epistaxis and nasal congestion were the most common symptoms (7 patients each, 19%) and the nasal cavity was the most common site of tissue diagnosis (36%). Other ENT patients presented with a sore throat, mass in oral cavity (tongue, gum, and palate), thyroid mass, and hoarseness of voice.
Pathological aspect
DLBCL was the most common morphological subtype (62 patients, 59.6%), followed by marginal zone lymphoma of MALT (24% with 8.7% having large cell transformation), and peripheral T-cell lymphoma (PTCL) (11.2%). A biopsy was carried out in the affected organs in all patients. The association of histological subtypes and organ involvement is described in Table 2 . (Figure 1) . Table 3 shows the survival of pENL patients related to the primary site. Patients with the primary cancer being ENT and GI tract lymphoma had a 5year OS of 71% and 92%, respectively, whereas almost all patients with other primary sites had a 100% survival at 5 years. According to histological subtypes, pENL with DLBCL had a 5-year OS of 95% and the corresponding figure for PTCL was 56%. Associated factors of mortality from the multivariable analysis were anemia (Hb < 7 g/dL) (P=0.003) (95% CI 2.70-36.76), presence of B-symptoms (P=0.047) (95% CI 1.90-6.40), and LDH above upper normal limits (P=0.013) (95% CI 2.55-11.41). Other factors including age, primary site, histological subtype, stage, IPI, tumor bulk, and bone marrow involvement were not significantly associated with OS (Table 4 ).
Treatment and outcomes
Discussion and Conclusions
This study demonstrates variations in the presentation, histology, and treatment outcomes of pENL. The prevalence of pENL was not studied but a recent study by the Thai Lymphoma Study Group (TLSG) that collected data from 4056 patients in 13 major hospitals in Thailand showed that 49.6% had undergone diagnostic tissue biopsy from sites other than the lymph nodes and bone marrow but the percentage of pENL was not described. 14 As a result, the prevalence of pENL in Thailand might be less than 50%. The most common organ involved with pENL was found to be the GI tract which accounted for about 40% and more than half of these patients had gastric involvement. This finding corresponded with other studies from the Netherlands (GI tract involvement of 45.7%), 6 Greece (50.3%), 15 Kuwait (43%), 8 Taiwan (47.2%), 16 and Japan (30.4%). 17 Although bone marrow was the most common site of diagnosis of lymphoid neoplasms in Korea which included plasma cell myeloma and precursor lymphoblastic leukemia/lymphoma, the GI tract was also the subsequent most common extranodal organ involved (30.4% and 18.3% of all lymphoid neoplasms, respectively). 18 In contrast, the central nervous system (CNS) constituted the most common extranodal site in an Indian study (29.7%), ahead of the GI tract (25%) even there was no human immunodeficiency virus (HIV)-related CNS lymphoma in this cohort. 9 The author suggested that it might have been identified more efficiently due to improvements in neuroimaging and stereotactic brain biopsy techniques. The result that the stomach was the most common organ in the GI tract involved in the lymphoma was consistent across many studies. 6, 8, 9, [15] [16] [17] The other site in which pENL was most commonly found were those associated with ENT. These comprised approximately 35% in our study. In a study in Southwest China, nose, sinuses, and Waldeyer's ring (including the tonsils, palate, nasopharynx, pharynx and base of tongue) were the sites most frequently involved in pENL (44.1% compared with the GI tract, 22.3%). 7 ENKTL 7,19 and orbital adnexal MALT lymphoma 14 had a higher prevalence in East Asia, which could be explained by the higher proportion of ENT involvement (23.2-44.1%) 7, 16, 17 in these countries as well as in this study compared with Western countries (11%-22.6%). 6, 15 Diffuse large B-cell lymphoma (DLBCL) was the most common histological subtype of pENL found in the current study (59.6%), a similar finding to all other cited studies (40-71%). [6] [7] [8] [9] 15, 17 MALT lymphoma was the second most prevalent (15.4%) as it was in the studies from India (13.2%), 9 Greece (10.7%), 15 Korea (31.1%), 18 and in a human T-cell leukemia virus type 1 nonendemic area in Japan (13.3%). 17 The corresponding figures were different among various countries including the Netherlands (CLL/SLL, 11%), 6 Kuwait (FL, 32%), 8 and China (ENKTL, 26.2%). 7 Thus, ENKTL in the current study (1%) and in the TLSG cohort (2.7%) did not have the same prevalence as in China and MALT lymphoma was less common than Korea. Compared with the recent large TLSG cohort from Thailand, DLBCL, FL, and MALT lymphoma accounted for the vast majority of lymphomas (58.1%, 5.6%, and 5.2%, respectively) including both nodal and extranodal lymphomas. This might be explained by FL usually presenting as a nodal disease in contrast to MALT lymphoma. 10 Other demographic data pertinent to pENL in the current study included a median age of 63 years with a slight male predominance (ratio 1.2: 1) which was comparable with the TLSG cohort (median age of 56 years with male to female ratio of 1.3: 1). However, pENL in Thai patients tended to occur at a younger age than it did in western countries which reported a median age of more than 65 years. 6, 15 In addition a study from India showed the mean age of pENL patients to be 43 years, even lower than our current study, as well as less than nodal NHL (58 years). 9 No significant difference in the age of patients with pENL and nodal NHL was found in the Dutch study (65 and 67 years, respectively). 6 This was found to be the opposite in the Japanese study (pENL had higher mean age of 61 years, P<0.001). 17 The majority of pENL patients in this study presented as early stages of the disease (stage I-II) and had low to low-intermediate IPI. These findings are similar to other studies into pENL carried out in both Asian 8, 9, 16, 17 and western countries. 6 The differences in the epidemiology of pENL in each study may be due to both genetic and environmental factors. Genome-wide association studies have identified many single nucleotide polymorphisms that related with specific subtypes of lymphoma in various populations, 20 but the data from Thailand is lacking. MALT lymphoma is well recognized as an infectious-related lymphoma. The higher proportion of ocular adnexal MALT lymphoma found in comparison with gastric MALT lymphoma in this study was similar to that found in a previous TLSG study. 14 try may well affect the prevalence of MALT lymphoma in these two locations, 2,4 but the studies in Thailand about this aspect are still limited. Analysis of the treatment outcomes showed a favorable response rate (CR rate of 78.8%) leading to a five-year OS of 71% with a median OS of 131 months. This may be explained by the majority of patients being in early stages of the disease (75%) with low to low-intermediate IPI (99.1%). In the study there were variations in histological subtypes of pENL and modalities of treatment as well as inaccessibility to rituximab, 21 which could influence the interpretation and cause difficulties in making direct comparison to other studies into pENL and nodal lymphoma. In addition to this point, there were conflicting data regarding the OS of pENL and nodal lymphoma, 6, 8, 17 partially due to the different definition of pENL. 5 In this current study that had a relatively small number of patients, anemia, B-symptoms, and high LDH were associated with OS. These factors were also found to be the prognostic factors in some subtypes of lymphoma including DLBCL and MALT lymphoma. 11, 13, 22, 23 The limitation of this study was related to the retrospective nature which might have led to incomplete data collection and selection bias. In addition, it represented information regarding pENL from a single institution with a limited number of patients. As a result, the subgroup analysis of outcomes according to histological subtypes and primary extranodal organs might be not accurately interpreted. Nevertheless, the current study provided real world data regarding pENL in Thailand. A larger prospective multi-center study comparing information about pENL with details about primary nodal lymphoma is warranted.
Article
In conclusion, lymphoma can have various extranodal presentations. The GI tract, in particular the stomach, was the most common location of pENL treated in Chiang Mai University Hospital. DLBCL was the most common subtype of pENL found followed by MALT lymphoma.
